Abstract.
Abstract.
An interesting linearization of the circular maximal operator is of restricted weak type (2,2).
The spherical maximal operator ^# on R" is defined by jrf(x) = sapf \f\(x-ty)dy.
i>0 J\y\ = X Here / is an appropriate function and dy denotes normalized Lebesgue measure on the unit sphere in R" . In [4] Stein proved that JÜ is bounded on LP(R") if p > n/(n -1) and n > 3. More recently Bourgain [1] established the same result for n = 2. Bourgain [2] also noted that when n > 3 and p = n/(n -1 ), ^# is restricted weak type (p, p)-that is, ^# maps Ü ' ' (R") into Lp'°°(Rn). This result implies that of [4] . It is then natural to ask if -# maps L ' (R~) into L '°°(R ). Leckband [3] provided a partial result: the answer is yes if one restricts to the subspace of radial functions. The purpose of this note is to give a partial result with a different flavor. We restrict the operator instead of its domain and define, as in [1, p. In all known cases the mapping properties of T are as bad as those of •#, and so this theorem lends support to the conjecture that Jf is of restricted weak type (2, 2) on R".
For xeR
, let Lx be the line through x perpendicular to the radial segment from the origin to x . Define an operator S by where dy is one-dimensional Lebesgue measure on Lx. Then 5 is a weighted version of the Radon transform on R and (see Lemma 2) is equivalent to the adjoint of T. Our theorem follows from the boundedness of S from L2 ' ' (R2) to L °°(R ), which is proved as Lemma 4. To simplify notation we regard points in R as complex numbers. In what follows, | • | will denote Lebesgue measure on either R or R", the exact meaning being clear from the context. Also, x(x, E) will stand for the characteristic function of the set E evaluated at x . / / min|2^/ X(P(r,se'"'), E)dcf), j--x(se", F)dcj)\ dsdr.
